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( 2 ) 

1 

[#W§»#©$gffl] 

[UtifcJBl) SB 1 0£MH8teJl. JlBftHM. 7'J- 

mzm 1 ©KSMfcttJl ©£*»&«# <fc D MIS 7 u - 
«ttB©*^#tt#fflE*HI)l©fltffiK¥fT#fiJ (h 
5 5(^tt&ft) *oft|f2^2©£3$&ttJI©3S 

[m&h 2 ] ai&ic i ett©ttau&&ta%*7£& v> 

IW*R 3 3 mi ©E3$iaftJl©£&iiS3»©fg£ 

T„>150t 
I T,, -T., I > 5 0*C 

t*« ji t i-r-sii^is i E«©a&tt&t*bx* 

T, 20 

H„, > 1 OI^T-^ F 
H„, >2 0 0xJk*7^ H 

uk&m. 5 ] mi ©s^att^* ir/m 2 <dk^w& 

H*\ o-Fe, O, (Sfbi) , NiO (^{k^-y^ 
;W , Fe-Mn (ft-V>#» Ni-Mn 30 

(-y^r;p--?>#» Pt-Mn (3^- V> 

#» I r-Mn K U> Jr >A-V>^» 

Rh-Mn (u*??l*--?>jj» -g-^, Ru-M 
n 01^— £ A Cr-Al (i>DA 
-TJ1/3 ->^7A) ^OHWHS, feLx<«2S 

ffi£i±©-&&. *&i4-tn6©2»K^6*ri6sn*;: 
t*»att5B*s i *5 4 ©v>m* 1 «!£«©& 

Ti, V, Cr, Mn, Cu, Zn, Y, Zr, Nb, 40 
Mo, Ru, Rh, Pd, Ag, Hf, Ta, W, R 
e, Pt, Au, Pb, Bi, La, Ce, Pr, N 
d, Sm, Eu, Gd, Tb, Dy, Ho, EriL< 
tt-t©«4fcft. *fc»4-ttl6©^^6*J*Sn*^t 

£*fr«i-rs§8*H i *5 4 ©wrn* 1 ]gfs«©am 

i , C o ©^{btlfc b < tt-tn6©4t^BHYb**6*j« 

sft* ctsiwitnii*! 1*64 ©v>rn* 1 js 
Efcwaisufflfta**^. so 



#M¥l 1 -2 9 6 8 2 3 
2 

ttf#iS8] #BHM»»©ff 5* t 

1 nm^ tgl 0 nm 

o, Fe, N i feKH-tn^W^i^asSi^l 
KSftfc*m**&fcS 1*54 

©v»rn* i isEtt©B&j&ffl%s*T. 

'[«f#«10] 7U-«ttH*J:r;HJfe«ttH38*. # 
»tt»K:HM*-r**S#Bfc, CoIfcL<|jCo-Fe 
JR**trc £ fc*«£T*M#H 1*64 ©Vi-rn* 1 

jsE*©asuatf!s»*s*p. 
m^s 1 1 ] i*e.io© ^-rti* 1 3siB© 

jr. f mfdmm&mtozkm^ £©&gyg, 

t» S5K*©±lCJH**Ji*nfc±*^y^ , Ji, _h-> 
[R&B 1 3 ] *SJf *\ aOfflftSft*^ ©±«lc 

[H*si4] n&gi, 3*6 1 o©vvfn*us 

[11*515] K2fcJg2, 4*6 1 o ©urn* us 

*is**tr£t*4*«£T*«»j^»jiHr>-tf-©» 

^©as%ii«icii-&$nffiEtta%ift««ffi 

EKftESfflE#©aw snfc^'^ -a- t ^ 

E^->7.^Aic*viT, mE*a^a*«. W^l 1* 
5 1 3©vi-rn*i3Sism©^Jfi;fe ! i;^*-t>-y-t?$.s 

[*9!©#IBfclM§] 

[0 0 0 1] 



( 3 ) 

3 

[0 0 0 2] 

[ft*©Sfl?] Sift, a^»*x55&*-fe>U- (KT> MR 

MRt>tii ^so^Ti-ioT^^n-sam© 

[0 0 0 3] ^5tfcf*r#i:±5MRt>t)-tt. K 

%>&%&W,ffi<D-j3fa i ©ra©&Tft*©s^K© 2 mzitm 
UT*fl:-r***tt«SU4ta (AMR) 3ft*fc*tJV>T 20 
■Mr*"*. £©AMRj»*©#»fcBWifcWLTtt, M 
D. A. r-A7> (Thompson) ^©ffcX 
"Memory, Storage, and Related Applications" IEEE 
Trans, on Mag. MAG-1 1 , p. 1039(1 975) KHi^i&ftTUS. 

[0004] se.icsigT«> mmmm.±>wi&n£: 

*TCV»*. H©«»Jft|ftS&*tt, g*&fiJg«m (G 
MR) ^Xbf> •/W79b!Mt£m*13i4WriTlf-titlX 30 

[0 0 0 5] II©.k'5fc«SUfflft»** ; F- (RTv MR 
X^tV^) teSS&WftT-T-^T&O, AMRx&HI£ 

»»an&-»©a«tt#ji©m©3FiSrt»st3i«» 20 
©■©«fl2*i^iiB©ftaE©*KfcitMbTjtft-r*. 

[0 0 0 6] 1 9 8 8^6^(rS5fe«l5£?S$nT 

v»s<*n¥2 - 6157 2^4km\z\t, mtemftomit 

©KWftWfcioTfeUSfcVWSBiU^jeflSft'b&S 40 

^mmmtisT, mz / £mzi$MLm&<Dm&&mt5£ 

V»*d>&< £t>2JB©3ft«ttJB©-2f£. &9fittttJI£ 
#iDU&«i643.fctf E5fi«ttJi ilTFeMn^IST 

[0 0 0 7] if&V>T, 1 9 9 0^12^1 IB Kfi5fc*S 
^3g$tlTVi?>#^^4 - 3 5 8 3 1 0 -Sf&SSKtt, # 

att&M#©WKJi ir o xtt^j e, nfc^ati *© 2 d 

©»Jg!i£WU BiJn5BE^*<-tfDT*-5«-&»r, 2-2© 50 



4#i8¥l 1 -2 9 6 8 2 3 

s«att»«tJi©aMb^*»itS!u, 2o©^ig^3ifistt 

*WilHI©acSto* 2 0©Jl©aflDEFI«IIBI©ft*©AKlCtfc 
0SLTS£fcU *>tf*&a*«flE©3&l«l£ttaSE&M 

[0 0 0 8]$e.lC. 1 9 9 2*P8£ 2 8 B Kffifeffi 
^$nTV^4*H^6 - 2 0 3 3 4 0 -Sf&fRfctt. #® 

tt&jg#s&©»jgijiT#gi£nfc 2 ^©^att*©»n 

tt#Jf © Wb*t&#©3MftttflEj| IC*f L Titt l^fcft 

s ±tz<D%>mz < m r -t $ nx ^ •& . 

[0 0 0 9] MRt>t©/^ X£®«-f5fc«>K:tt, 

[0 0 10] S& % 1 9 9 7^3^1 8 Blt^SfcffcfeSS 
SnTV><5«fM¥9 - 7 3 6 1 l^fttRCMU SStlKtt 
»H:7'J-JKttJB©T«fcffi«U Bf3t©h7y^«t 

snrn*. ddtrtt. RaHKttHit«*ufc«»©7 

v-M&miz&&m&mmm£h, ^mhtz.m»<oy 

[ooii] B2tt, ne*©MR-fe>-y-©— 

^liI0T$5. £©MRir>1tt£;ttT5*VgBJKimX 
#tfn?&-5. 0 2*#H-r«>£. MRt>W, Sffi3 

3©±»C>"J-ai4)13 4*«IU MI3 5, ES 

^a^e 3 6 , E&amm 3 7 *«s^as lt^j&t 

[0 0 12] 

v>fcMRt>*li. Ktttt&B£J:9ia£aH£JI©ttft; 

#lS]£ig£-fS&ga i *?K — ASKFe-Mn, Ni 
O, Ni-Mn, Pt-Mn^MIV^tlTUI). F 
e M n , N i OJKttff«*»«F*T * 0 . J£ < S&S&ttJf 

[0 0 13] N i -Mn&&m<D7ny*>ifffi. 

m&3 0 0 < CJW±©S3Sa'ltJi-C«. MR-fe>-9-tL,T 
+#©*k5fcJ£tt«wr*a*, Bf»©*ianr««IS-S-«5f. 

^^T-S. C©«»«t»J»jaafcJ:r)7U-«tt»©«» 

»*tt3&»*«sn» maffifit-a^ffii^ (ht, r-h 

[0 0 14] *§g9fte, t©J:536:Wa^*«Pftt" *^ 



( 4 

5 

tO 0 1 5] 

ttM, B3£E&ftJI, £2©&!ft&1£*#tjfl&ajg£:ru 

i07 y -«£»©««»#«■** h 9y ^S^lftfcra 

&2©&9ftttttM©££Mid8Ji^£9B&«ttjR 10 
©«ft»*tt *«M R iU £ 7j fa left < . 

CO 0 1 6] &l<DRmH&M1fi$&l&&mgl 
©fg£-f-£-tK©rfi3[ (^Dy*>yijB *T,,» Ml 

2©SaaH£JiO^ , ny*>yjBflE?£T„ ifftt, T 
,,>1 5 0*C, T„,-T BI >5 OtTJ&O, £&, 11 

^«**h.,, trst, H,,, > i o i;wf»; k 

(RTv OetfHT) , H„, >2 0 0OeT^. 
[0 0 17] *&, d©»l*J:tf»2©R3i«tt» 20 
*«. d-Fe, O, (RUHR) , NiO MMb— 
;|/) , Fe-Mn Ni-Mn 
(--/$r;k- V>#» Pt-Mn (a^-V> 

I r-Mn (-f Uv"7A-V>^» 
Rh-Mn (n>?£A-v>;ff» Ru-M 
n (Jl'TZ9A-7>^» Cr-Al (^DA 

-7;us-r>A> ■&^©v»*rnjMais , bu<tt2aiR 

[0 0 18] S6t, #®fMffl/f#, #«tt^MT$S 
Al, Ti, V, Cr, Mn, Cu, Zn, Y, Z r, 30 
Nb, Mo, Ru, Rh, Pd, Ag, H f , Ta, 
W, Re, Pt, Au, Pb, Bi, La, Ce, P 
( r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er 

*>L-<WME-©»ft;*K *fcte-t©££, S5fctt»tt£ 
iT^Fe, Ni, Co©&{bfe*>b<«-^n£©*g 

[0 0 19] 7U-aaMt«tH*«ttJi3ft»Fe. Co, 
N i fcb<fcfrtn&©#^i&»SJ&:3*j&»S»#aftfc;tt 

*&, c:n6©«ttJBa«*«ttJBKi»SE-i- 

[0 0 2 0] fit, ±fE©MR-fe>9"ete, 

[0021] ^e>n;i/^^c©MR-t>-y-t?»4. 7U 
•y^HTjft (0 2 1^-TYTjrSi) £r6]£, avpBJfeiKtt 50 



4#B8¥l 1 -2 9 6 8 2 3 
6 

Jf ©JcB»g7jte7jftte, Y7Jft£:^fi£&TMR?S£7J 

[6] (0 2ic^-rz7j(6]) *iai<j:iji(t, fcttia-cfiy-r 

7 u-«tt»©«»a*tt*S]t«H3&***. 

[0022] j#ck % &^S;frte7j[WMRiiS37jr&i©« 

£-14, a«S7jtt73(*i i^si5a^7j(6] t wt wc* o , 
^ft;7j(«]©i)i^«t7.xu ^x^fe^-r-saE^wi^- 

*fc. a»ft*tt*IftA«h5yir«*«l©» 

[0 0 2 3] 7 U -»*&■©««»;#£«, J&K4>©i& 
TJtttt, 3rM©^lRllCBl3tJi©Sflfttt^»ff*»*-r* 

fcje>ic^s&2 0 o , c«±©iea^4 , fi5as^ffl-rc:ti' 

[0024] z.<Dfz.#>s xtf>M;py7jiC©MR-fe>-y- 
©»sxsT*at35t*Hffiji©«i!i«f»jiweaK± 0 , 

©lSHi:7i-5. Sfc, H3feJi©«Sm^tt*f^*|HrtES 

■e-f0f«©^tiai»tfc**. 7y-attjB©asui# 

[0 0 2 5] -tLT, S3fi«ttH*>b<(4««[?3©7\:# 

KfMis-a-ss: E©3SWfr&iBff©;**s 
f4&#-fe>-y-©^£ftg>.5fc©T&o, -t©s««*i€r 
fr&TSg-e&sa*, JinttRaattjitaMBttJii© 

IBI fc»V*#«tt&«tf» 6 * * ®$««b 

[0026] -tziTr**wrtt. Ta»5JHte«Ji*ttfc 
mi©S3SHtt@, ^y-atts. h>^- 

l©EMttIMftT*?3, bSIS^ 1 ©S^SatttS 

©x^^^-a#ici 0 wt27 y -®ttn©®»S7jtt*« 

[0 0 2 7] S fc, l?BS)JW)l©®[J? t Sr. 1 nm^ t 

^1 0 nm<Di&m\z-rz>z.t\z£K). &*m&mmtiA 

d ©41^, /X-f 7X^atte©«^a±©Jl#€: h 7 
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[0 0 2 8] u©7'J-ittl0^n»^>^T ll 
[0 0 2 9] MRt>*0ft*»«t*ffi«T?*6i»T 

-fx^gfTH, SdfPiaftAn o o"css»c^s&»e>, 10 
i&fe©££tt£#5fcje>t;:tt, t.,>i 5 o"Cfcfc*& 

*fc, c©s3ftatt»©«*-r*sj»»^« 

#H«,, tt, 7U-«tt»©«l*a«JI*ttJ:D*>+» 

**V»ig>»3il«*t), H e ,, >1 0OejP3£bV>. 
[0 0 3 0] 

UTUi^-r-s. ^^©asiffim^* (mr) 
•&>■«■©— *B©»»*7R-r*»WBBnr**. ;l©m 

[0 0 3 1] mi $r#M"T2>t, *»i©MRt>t 20 

x, T»Jii 3©±icsKi©KaHHH±jii 4, imbm?) 
us, 7g-«ftii6^aiu azizftm&mi 
7 , Enzm&m is, 12 <DKmm&m i 9 &mt»m 

[0 0 3 2] MR-fe>-y-©±«liSSbT. Bf€©«JMft 

*. -tiyT. i®tai2oii *sft«g2 2 t&tfa^m 

2 3 t©IHK0»/^XS»riE-r*. 

[0 0 3 3] Sg 1 ©£3£&teJI 1 4*itf*2©Ka*a 30 
ttJBl9fc«. o-Fe, O, (Bfcfltfjfc) , N i O (tt 

to—yirM , Fe-Mn (&-v>;ff» <£r&, Ni 
-Mn (~yir)V--7>^J» Pt-Mn (.&& 

-v>#» I r -Mn (-T U >"}A- v># 

» Rh-Mn (n>^A--?>#» R 

u-Mn Ol^-r>A-V>#» -g-^, Cr-Al 
(^DA-T^S-^A) ^©Vi-fn*\ t>L.<tt2 

[0 0 3 4] #®fWWJi 1 5 Ktt, ^ffiBte^EST 40 

S5A1, Ti, V, Cr, Mn, Cu, Zn, Y, Z 
r, Nb, Mo, Ru, Rh, Pd, Ag, Hf, T 
a, W, Re, Pt, A u , Pb, Bi, La, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
rteL<tt-tn5©ttflstt*fctt"tn5©^&, *J:tf 
JKtt&«T?&-5N i , Fe, C o ©&{£<»*> L< tt-tn 
&©*^ttflSttfcJflV**££j& t T?**. 

[0 0 3 5] 3 6 lc, 7>J -«ttJB 1 6 t5«t^H^fiS1t 
Hi 8Ktt, NiFe, NiFeCo, CoZ r 
». FeCoB, -fe>^7>K FeCo 50 
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*fcJBU*Zlfcj&«-eS*. 7U-8IM16, B 

fe&ttJIl 8£#ai4J!l 7K|»»T*»V»CoJK. c 

7tLTIl £, £, «©^£jS 

V>5r.i#T?#5. 
[0 0 3 6] £©J:3lZLT«s«SttfcMR-fe>-!H4> 

->*^Att. x— ^*|E»-r*fc»©»»C©h5?;^* 

^ ©at&£a§g£i&-&3 &&&&*«£#© 

©M R-fc >-9-«Wf28S«^fflS§©^ffi^g t bTffl 
[0 0 3 7] 

[AlfcM] *«W©MR"fe>-U-©AflcWa5fet6« 
K^Vvt0H£#HgLT8ft93-r&. 0 3lt »fl ©S» 
SttlltLTN i 0£3 0 nm, #BttWHiL-TC 

uSl nmfflVifcX tf >A;Py^»C«t SMR^ ©R 
-Hft«n?a&S. £©Jg£-©;|gj£tt, N i O (3 0 n 
m) /Cu ( 1 nm) /N iFe (8nm) /Cu 
(2. 5nm) /CoFe (3nm) /NiMn (3 0 
nm) 31 JIT?, #y 3rt©»ffite-tn-£n&/P<£ 

[0 0 3 8] -tbT, N i 0©J&lg»;:tt, flfetS*^— y 

ArtU #XJEtt0. 3 Pa, SA/W-H2 0 0W 
T?ffr3&. Sfc. Cu, NiFe, C o F e ©fSJgtt. 
DCV^hD>X/1'y^j£T?fT^it. T./V.y^tfT.tt 
Ar^U #XJEtt0. 3 Pa, ffcA/W— tt. Cull 
7 W, NiFetCoFeli35 WTffo fe. 
N i Mn©J*KfcHU ^fe^-y? h£fflV>fcRFX/1 

0. 3 Pa, SA/W-ttl 0 OWTfTofc. 
[0 0 3 9] C©«t5ltL.T^KLfc7>tf>A*;l/^IC 
tt2l8©«*«l»JlfcfflafelliLfc. S-T. H^JK14@© 
f«IitbT2 7 0'C, mmtMRmZftfalZ 3 kO 
eT5l*IKI©a#«fflMa«*lfiUfc. JfcK, 7'J-«tt 
i©«Bil8i:tT2 0 0t, ^tth7-v^*l77fS]IC 
5 0OeTl^©WMI*ILfc. fUT> m 
mm.WZ 1 AtmX 1 ymWJgtfclCjniU h^<yi7i|iS7j 

[0 0 4 0] COMR^fHMOSI, hT-^Uv-T. 
©*V»iE#!&:MR***«»5nfc. 7>J-«ttJi 

R-Hfti^t^0, MR-fe>iJ-tLT©jSfflttT?tr^:^ 



( 6 
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[0041] #cc, Bi4ic, ttm<orztt>\zmi<D^mm. 

J; & M R ifi^© R - H ftH ^"T. 
[0 0 4 2] ^OMRt>tli> ^l©S»lttItS 

&R-HlMlift^ MR-fe>-y-tbTjS;fflT#fj:V^ 

[0 0 4 3] &V>T\ 0 5C, VtM<DTzSb\Z%-Wfflmm 10 
£JB V>ftVWi?i?©X hf >rt)],zrj?£.\z J: 5M R SIT© R 

[0 0 4 4] ^®MRt>fll, ^®«!l«a^{iK.T*5 

H5fc^-TJ:5C, hX^y->X#fcV>R-Htt«ga*ff. 
6nfc. b^U H©tt*«ttX*»^8#J&«*€rv»;fc 
< . MRt >-Vt LT©(±1^*VJn$ 

[0 0 4 5] $l©5MttIltLTFeMn 20 

£J&J910nnu »«itlTAgSIIlnmffl 
UfcXbf>/W:/7ji£©MR5fH i £fmb£:. iCMR 
^©#tf£te> FeMn ( 1 0 nm) /Ag (lnm) 
/N i F e (8 nm) /Cu (2. 5 nm) /CoFe 

(3nm) /NiMn (3 0nm) 

[0 0 4 6] FeMnO^glCll ^-^yhSffi 
WiRFX/ly^JS^/HVifc. X/'WiS'tfXttA r h 
U #XEEtt0. 3 Pa, SA/t7 — «1 0 OWTfTo 
It. 7 'J -IttlCf aii^HHit* 5. 7'J- 

m&m<DmmT.mtvT 1 5 o*c-c. aimh^^ipg 30 
t^hcs 0 oeT?i4)-wo«*«t»r!waatitbfc. -tb 

T. iOMR^SrjU^bfeig^ hX^U->X©&^ 

ie^ r - h i&mm e. nfc. 

[0 0 4 7] Jf£l©S5£&1£g£bTa-Fe, 
O, 4IS3 0nm, #ffl®«ItbTPbSil?2n 
mffl^fcXtr>;^^"^©MRS^<£f^©bfc. £© 
MRIfOMIl a-Fe, O, (30nm),/Pb 

(2nm) /NiFe (8nm) /Cu (2. 5 nm) 
/C o F e (3 nm) /N i Mn (3 0 nm) £-5. 

[0048] a-Fe, O, ©J&J^ltte. ttlSfle^— y 40 
•V hSrfflWcRFXA-^teSf^fc. X/ty^tfXte 
AriU #XJE«0. 3 Pa, gXA9-(J2 0 0W 
Tfrofc. 7»J-Jltt)l©*ai^^«l^1tT^-5„ 
7U-SSftg©#ax^tbTl 8 OTCTT, «^IJf-7 
•V^ifi7jf6jlC5 0 O e T 1 »ri©^4>Ml*fiL 
ft. fbt, JLCMRSfc^fcafitb&IS*. tXr'J-> 
X ©& ^lESte R - H ftS^^nfc. 

[0 0 4 9] JfclC, mi ©S^tt^JltbTC r-A 
1 £Mi¥ 3 0 nm, If-SSfl^gi: bTC r O, *|gff3 
nm^VifcXhr>A*;U^i5:©MR?ST^©bfc. £ 50 



1-296823 

10 

©MR8?©i0JCr-Al (30nm)/CrQ, 
(3nm) /NiFe (8 nm) /Cu (2. 5'nm) 

/CoFe (3nm) /NiMn (30nm) £5. 
[0 0 5 0] Cr-Al©)i»l:li ^-^y 

mHttRFZrty9m&M\t*Jt. X/l^tfXteA r t 

U ^XEIIO. 3 Pa, OOWTffo 

lttI©tai8ibt2 2 0'CT. «JMih5v**l 

^fpitcs o o e-eiftm<Dm%-'Pi£Mw&mLrz. -tt 

T, E©MR*?fefgJfebfctt*, bX^'J->X©fcV> 

[0 0 5 1] M7^5MHMIil/TCoP t £ 

KfflOnm, MMiStLTCoO*li2nmI 
V^cXtf>A*)P^S;©MR^S:^bfc. HOMR 
^©fitfifcte, CoP t (1 Onm) /CoO (2n 
m) /N i F e (8 nm) /Cu (2. 5 nm) /Co 
Fe Onm) /NiMn (3 Onm) £-5. 

[0 0 5 2] CoPtO^IICll h&m 

X/Vy^^xaArtU #Xffitt0. 3Pa, SA/t 
"7-tel 0 OWCfrofc. 7y-Hti©f«Ii£W 

\mm-e$>z. 7'j-stti©fngiuxiir, 
h7-> 5 k o e -e i ftmmmssm&n 

•oft. -t-bT, il©MR*^S:il!l^bfeM*, hXf'J 
->X ©fc V> iEflf & R - H tt^^f e-flfc. 

[0 0 5 3] /H77iattIitbTCoCr 
P t &mmi Onm, JMBHWJlfcbTAufcJKfl'l n 
mfflV^XbfW^PyTj^WMR^Srf^ffibfc. £© 
MR^CMIl CoCrPt (10nm)/Au 

(2 nm) /N i F e (8 nm) /Cu (2. 5 nm) 
/CoFe (3nm) /NiMn (3 0 nm) £-5. 

[0 0 5 4] CoCrPtC^lCIt ^^-^7 h 

^©X/V^^UAriU tfXJBEfciO. 3Pa, 8 
AA9-H1 0 OWTfrofc. 7'J-lttI©taiS 
BWaHSttr**. 7U-«te»©*«:i:gibTaMa 
TT. ifi7j r«UC 3 k O e 1? 1 &m«tt8L9 

SrfTofc. -5-bT. C©MR*^<£rj|!|^bfei^m, hX 
T" U ->X ©& ^JE%U R - H 6 ft*:. 

[0 0 5 5] 

BLfcBHJibfc J: 5 K#3S9I©ttfi#8c& 

-fX©/hS<, f?£ffl^©*#&MR-tr>-y-£5l5lT 
£ft£^fcffi^f2i^>X^A£Jf«T£-5 

[HBi©flMlft:R9!] 

[01] *%9i©a$[J&tAa* (MR) ■fe>U-©— 
©»»fca5r«»WBHT**. 

[0 2] tS*©MR-fe>1t©— ^J^^-T^^fHS-Cfe 



( 7 ) 1-296823 
11 12 



[0 3] *»W©MR-fe>-U-©«S^tft-«|M*tt (R 


1 6, 


3 4 7>J -^14 




1 7, 


3 5 


[04] fcfc^©R-Htti^^-r0-ea&-5. 


1 8, 


3 6 B5£fi£ttJI 




1 9 


^2©S^ttB 




2 0 




11,31 ££ 


2 1 




12,32 T*1ry7S 


2 2 




13,33 TUSJI 


2 3 




14 gi (DKmmm 


3 7 





1 5 ^BMWB 10 
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